Combined treatment of tumor-tropic human neural stem cells containing the CD suicide gene effectively targets brain tumors provoking a mild immune response.
Previous studies showed promise of coupling genetically engineered neural stem cells (NSCs) with blood-brain barrier permeable prodrugs as an effective anti-brain tumor therapy. Here, we further advance those findings by testing the suicide gene therapeutic system in syngenic glioblastoma immunocompetent mice. After intracranial injection of HB1.F3.CD, an immortalized human NSC cell line engineered to constitutively produce cytosine deaminase (CD), the prodrug 5-fluorocytosine (5-FC) was administered for five days, q.d., via intraperitoneal injection. The HB1. F3.CD hNSCs migrated specifically to the brain tumor site via the corpus callosum and significantly reduced the tumor volume (67%) by converting 5-FC into the cytotoxic 5-fluorouracil. A corresponding increase in F4/80-positive population was observed in the treatment group, although CD3-positive population remained unchanged compared to control. No toxic effects or morphological changes were observed in the spleen and the lymph nodes. The data suggest that the NSC-enzyme/prodrug treatment is an effective anti-tumor therapeutic strategy that specifically targets only the tumor site with little or no systemic side effects. In addition, the treatment modeled here successfully elicited a macrophagic immune response which seemed to have a synergistic role in reducing tumor volume, thus showing promise for treatment-mediated enhancement of inherent immune responses against brain tumors.